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ti!$S<hX^ hJPftflltftjgl: K#«L. ME*'** 

Ltz&mi'M? vim t, mz**? hjiMmmom 
m\z^^nmt^f\tz^mitn^^. n^mumm^m 

fft&tt%ftmmz&ottM2titz&4<Dtt%%. m&m 
i <o^Pumti5m\z^^n^tm^2(D%p^mt 
^fe\z&z>n^t<DttfommzLtcW'lT. m^w,2o 

%F&^i£Jj&{zJ:%&4 0ttn\z&&'fZ>&&®t* 
MEfcJftfiBK «fc 0 fcjftSnfcfflE* 2 ©l^WF^Hb^fc 

h frftmm&MTMftmtum (vsel 

P : Vector-Sum Eicited Linear Predictive Coding) 

UUB^mnmtlj^ (PSI-CELP:Pitch Sync 
hronous Innovation CELP) £?Z> t£\Z* PS I -C 

mfcni<D&pft%<tjjm\z&z>mtifmfttt 
ft^tm&m 2 (D^pttnikjs&iz&zmmmttVr&n 

\z&zmw$ftftft%\z&&?zmm$?m#tt&n%. 

£> mzm i <D%Fw^itjjm\zi:z>mj3®^£mmm 
2o^p»mt^m{z^^^^t(on^«»\zLft 



2 ) ftmW-S - 1 4 6 9 9 7 
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mess i ©**»^fc#ftKcfco»^fc*nfc£w*ffl 
^eh i <D9P&mtiim\z&z&n?m 
yvvmtm&m 2 (Dgpttmtjj&izjiz&m^m? 

?n^£<Ott&W&lZL1ct>*-^T> ^^i|&m2<D%?i&^ 

^&&^miz& *)%:®t<tircm&m2 (D&pt&mtxm 
iz&z&m^M? vttmz'&^T* m&%i2<o%p$m 
<kjjmiz&vz®&m^z±0LL. m&.m 1 
<k*&iz&v zm&m n t®&$& 2 (D^Fnmt^mz 
&V2>mmmnto)&mtfm>htfcz>* fKjEJH2£>^ 
nmt?5fe\z&z>f^ >«F#*5cfctfatffi$ii i »®fiF^£ 

**^Rtt, WE^ 1 <£^#^{t#£<bi!$ESg2£>W 

iz&zmm?M7?tt^&mmm2<D%Fft^<tx&<D 
¥M ; ?tf®mft'vts.^tmfetEt\rci8£\z\t* bIjes&2 

&i5m<o*my>fmmto\z&*%&o\z&&\s. 
30 1 (Dgpftmtjj&iz&z&m^My *fnmfim&m2 

[»*«5] tt#£4 K*H>T, lfflEfi»l*il»5^fiF# 

ik%&\z£ z&m?®? #&%tfm&m 2 o&Fft^it 
^2 <D^pnmt^m<D^m7 cfmm<Dm^m^ 

&^T> fr^, ME* 1 ©£*##fc#ftlcJ:**»|* 
Sl7y«F^€:N» (fc«U Ntt2£JU0ilKSft) l/fc 

ifcfc* »E* 1 ©fP^tJ^ft^SJc^SSJH^a^yWP 
# JEWESS 2 ©*^«F#ft*tto^iiB7y«BrtTfev^ 

50 !C<fcSfi»|^S!l7y«P#*«fiJE*2 ©^^^^{t**© 



3 

i o^F&tfitij&tmmm 2 <o^Pwmt^^t<om 
mftVftifr0mmf)<&uz>%£iz, nti&%2<D%Pwmt 

ic * 0 $m z & -h ? s <t o \z m&m 2 <d % pum it \z <t 
3 & ^ Co & m % ff & 9 m & £ ^ x % c t z # & t r 

fttt&^<nfttt*$mT%mi)mt?, t %2 <o%PttmtJj&<D 
mmffiftft&^<Dftftmmr»m£ om^^\z\t. 
m 2 ^%p^^\t^m(o^f^^n^<o^is\mf^m 
izshitr. ^mm0m^m2<D^p^mt^fk(Dm^ 

icj±, ftfomr&w[z®ho. mum\(D%pnmt^m 
<Dmmmft&tt^z*n?n&&Ltzmftm2 o^pn 

yJ^<D^^^^^^<D^^mrBmm\z^t>itx^m 

)$&$t#>tzmuw, 2 (D^Ptt^itjjfeo&mffiftftttn 
ttmftw, 2 v>%p&n4t?j&<Dm\%ffiftfttt^0ftVrtff 

it mtz^t; b)i<WLffl®mt\ztt&L. m&z^zbji 
nzmf-itvx&mt Ltzmmm^^wnts ^ 
PinnfDm^^mTitLxwmtvrcmtiwnt, mz 

m^MySfyj )U*<D7 >c )ls?&&£m?4kLTftmt 

&n®&mj&?m&^<tjj&T-$>r>T, %&mi<D%p 

pttmtjj&izj: *)mmtzftt$io%2 <D&m$t, 
fftEmi<D%^®\z±t)2nrc£m{tftn$:. atr§a$f§2 

<»%P&^\t^&\Z&%£mt&^\Z&&\sT®fc i %2 
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stjEfg 1 o%Pttn<\:ljfelzJ:r)tt%{t2t\rz£m<t& 

nzAtfL* ffo&&*<Dtt^n\z%mtz>ftZfftm®> 

fft8.#mt®mz± t)ft®znrz&*<DU ! %z, m^m 
1 (o%pnmt^m\z^^^^tm^m 2 <D%p&mt 

X&lZ&ZW^tVttfoW&lzLtztf^X. ^I2^2co 

^pn^it^mz^^^^on^^^t^^WkUt. 
w\&%i&mz& o%&2tLtzm&m 2 (D^pnmt^m 

^^mi^2(D^pn^\t^^h^i^(Dm^^^ 
mm&<Dtt^<tJjmmmm2<7)%p&^{t 

®Zfttev£?iz®m?z®w*fkt$:2t>tzG?z>z 

20 [mxmi o) ^pm^zi-ftfeftzntzftffiftfflmffi 
mizftnm&mM j f'm\zj:ofttiy$:ft\,K x^hjus 
mmmtz^t bjmmmmtiz^mb, mmx^zb 
)v&&®m*&^i\:\sTftnit\stz&ftr%fttfn'%t. 
%pm ^on.ii^^iti.xn^it^tz^iin^t. m 

85*^* hfrfafflffifeZ&L, &m^My#7 4 )19<D 

hbfrCftfei&ztifz^Myymmiz Ltztf-ox. m& 
^w^m ? y 7 )v *? 0 y j )\,*? % m^it l x $m 

ikLtz&m^MyP&^t* iUgHX^^ b )l>mfflffij&<D 

MfezmTitLxnmtLtzy't >$mt*&mit?z> 
30 ztiz&vm&^pm^zn'^it-tzw, 1 <D%p&mt 
jj&iz^Qttmtztitz. ffi*frt>&ji2titzmn*$: 
mrzm 1 (ommmmt. 

ft^mBUM^mn^it-fitikxh^x. %&mi<D&p 
^*tc^LT^^ft^{t^n^m^^i^mT'5m2 

i§ m % m t z % r % m m > x a i c & n r , 
10 ^12^ 1 cosfi^g^, 

£18 1 O#^ft^^b^^(Ci:Sft^(!:iJI2m2C0^r^ft 

0 aflrft7ft«9ttSKoflP9ft#&«Ht^b-&«nir) 
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tt&ffi^styv^&iz&zm^shvizttrzmfivtv 

m&®m9to)®{u%mizttLTmmm2 o^mt^m\z 

<tjj&<om^£t>ittf$>-Drzt2\z. %&m2<Dmm% 
m\z&wztt^{tjj&&mmm2(nte^{tjjikT&z>t 

%2 <Dttmtjjm\z£ o&mtzfttet>te\,*w<DM%\tf 
bitctziz. wi&%2<Dftmt?jm\zj: Qttmtzfr 
ut>u^T, m^w, i <Dmm%m-c&&2txtzmi&,m2 

Ttik&TZ ±o\zUW?%m2<DM'®*W!it*G'tZ>z 

miznn®BmM?M\z±K>ftVTZft\,^ x^mus 
&® mtx^t h)iwmmikt\zftffiL, mnax^h 

c ti^os i (o^pwmtumz^ *) wim^Ptnmc 
ttmtznuommgmiz&^T. 

<t*'i=rtevm2 <D%Pttmt-js&iz£z>£m{t&mz : g 

nnmm i <d &\z & *) itz ntc%m.itn 

mz&*<D®^&izttm?z>&s5ftffi®£, 

i (D%Pft^it*mz&%®^tmf&m2<D%Ptt^i\: 

^^^^i&g^^^iiicJ: Ott#?£fT^ x^*MU£ 



b^frtftfeft^ntz^m? v&m\z\stztfr>T* 
zt\zx onti^pmn^umtt^m 1 <D%p#mt 

10 iH&^fl^&T&oT, ^^Ii^f^^ttSii 

bijib^ 1 o^p^mt^^z^on^it^nrz^mitn 
n^xiiL. m&&*<Dft^mzftm1rz>n^ftmu 

nH&&f%ftM®\z& oftmznrz&toftn*. nti&m 
1 v^Ptemt^mz &z>®mi®fc'&2 

*mz±%&^t<nftfoM%\zLtztf-iT, f5iBJg2tD 

%p&^<tyj&iz±z&*<Dftmz&&t 
20 W!&&&®>iz& o^mzntzmftm 2 <D^F®mt?j& 

\Z J: £ & « <D & ^ £ £ S { t T 6 £ M < b SB t £ *r T 3 C t 
[ 0 0 0 1 ] 

ms&%®&£itmm®®%\z#m2nztt^<tt!tLtz& 
F*&&?z%pn^&&*WL*m^tzft^&&isXT 
k\zm?%. 

[0 0 0 2 ] 

\t, ^m^^m.o^m^m^notz^^mu^p 

Atf, ^ h)Uft®&&B : ?mtt^itl3& VS 
E L P (Vector-Sum Excited Linear Predictive Cod i n 
g)Jjfet?Z>) 
[ 0 0 0 3 ] ^yXfA0MMiif^i^^2 1 

[0004] H 2 1 iC^t^T. CCOVSEL 

i o o^^di^^^^b i 6 o t* mttffixtm 
Bxmfe&fttesmm&wmA 1 1 o #£zsmm&t&m 

B 1 5 0 t, W£#&?Z>#&®A 1 2 043j:Or^^^ 
B 1 4 0 <h, 1 3 0 

[0005] a i o o&&zfmm&t&mA 1 1 
i , nmtm^A 1 i 1 sss?asi*B 1 6 

OiD^r/te^g^^B 1 5 0 fcBCtffeOWF^fljSBB 
50 16 1, ^^ftSiB 1 5 U^^IibTU^, * 
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[0 0 0 6 ] #?&ig*A 1 0 0<h^iSHU 7 oomm 

i . 2kbps (DfcmzmwzL&zti. m&m&mPi i 
i o^thiiztLZ. m&gt&mA i i ont saufc 

11. 2kbps Ofi2l»^€r«F#fts«SA 1 1 1 fC*3 

£*nfc**ffi#liaifc«A 12 0, fc&*8 1 3 OiScfc 
tf£8&B HO^^L, 3g£fig 1 7 0 CCiiSfl*. 

V S E L PJj&lZ&Oftmt-m^itTZO 
*l*)>9t?Zt. M^AlOOtjjl^^Bl 

[0007] :<D^iiit, &sagf*!i/io#^{b&(i 
SMi6]±©fc«&©tHiWffl)j (1991 ^#^m^if Igil 

I^B- 3 4 9) *<«*3ftTlr»*. d<Dft££ffiT 
tt. &!&Si6^tt#{fc£fTfcfr&(r*T. ^^VSE 

[0 0 0 8 ] ^fffc. VSELP^ffi0«tI^, TVECT 
OR SUM EXCITED LINEAR PREDICTION(VSELP) SPEECH COD 
ING FOR JAPAN DIGITAL CELLULAR j (M« &ilff^ 
£&3&il<f vX^A0F^£{f^£$gRCS9O-26) CSo't 
St9J-T*. 

[ 0 0 0 9 ] £©»*Hfc#8;tt, 2O0D«*«l31^6« 

[0 0 10] *fc, «#»Tttg«L,fc 11. 2 k b p 

[00 11] £0VSELP#ft<0§j»»^<fc«lgtt2 
HV S E L P^ftOte*?**^ h;K0«J&ftTl»fifc 

2^^®i^ii(Dj[)n#ft^-e^as!)gm^^^^7^ 
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v>y << )\s*&&t%.j3mt\*2 oms fctc^&sn. & 

[0 0 12] G2lffliSft*«<0#a*iJffl*lTPfc 
i6VSELP^^0f^-C^^5. 6kbpsO£li 
10 K*«aT*ey?nMfltt*B&aft?Btt4ft:*tt 
(WTP SI-CELP*ttit5) rpitch Sync 

hronous Innovation CELP (PS I -CELP) J ($?ftfB3i@ 
^ilffy^fAI^ <I^&*8RCS93-78) 
HTB*S*lTH*. COPSI-CELP^Ii. * 
^&^{b&^<t£i£&&^<b&JI£(C$fc£^ A*^/* 

[0013] COPS I - C E L P££t;:*5tt£lf^& 
20 ta-H^filta- K 7 y £ £ & wmfLTftiz? 

3 - K7y ^©tijafcigffiri- * O ffi fc # & "T 
30 ^fi£7^ Jt/^<D7^ ;U^^^^a^{bl,Ac^^<i:m^M 

if &3- ^*5<ttf@£D- *<ty< >3- 

it&mT&f&Ztltc 3 . 4 5kbpsOf^^f^ t S 
^<fcffi3£LTg*£*«F*Mfc£i6LT5. 6kbps 

Lfc5. 6 k b p s Ofeii^^^^^^^E^-r^ Cfc 
40 \zy b&Q ZtT JET V* 

[0014] 

7Bflh>XxA7*tt. lERWLjtVSELPJStP- 
S I -CEL P2rtt£<D*^*fcSB#B*fc3*lT 

iO ft*, ttijlfcj;^!:, VSELPJStPSI-'CE 



9 

LP^mtu. £*ttttrti*tt4agajg?Ntt*{k# 

SbVS EL P#ttT«F-f|fc3nfc»*J£PS I-CEL 
P#fcTli&#TS£<Lli-C£ftU. C (Dfctf) V S E L 

pyj&zmm?z>®fti®3itp s i-celp^^ 

[00 15] Z<D±o\Z. ft*<bttffiTli, VS ELP 

<hfr£#> -£ff*«^ctt^<ku f?*£)*flF*Hk£ 
fr5fcafi*{kKilK«fc*§iSfif(<D#fk*ffl#, Ztc 

[ooi6] *8w©B««t, fimmmmB^mttmt 

1 t!2 to*j"r«F*ft**flBOHBfc:i5^T, iiJlfi 

[0 0 17] tt^afiai^fflWFJHk^feTfc-p 
t\ if ibi t) i < nif ft^^^s^^i 1 2 t 

[0018] 

[^H^^^T^rc^O^^] ±8BiM 

i*b)mmmmtizftmi>. m&z^z b)i,&m\%m 

<ti,Twmtvtcy<i >ftntz&m<ttzctiz&o 
»^$nfc*M«Ff$, »»*Mk# 

ttTfcoT, ^^10.f^^§^fetif{bI^S 
^5^^b^fr^^2(0t^f{b^tel; < i:5^1ib 

E&*(Dft^fS(c#g|T3#^tt8tgi5«h, inlEft*t#Bi 
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ft*ttl;:«fc*»«l£«je* 2 ©*j*«F*t<k*ttfc<fc*ff 

&iz±zz«<Dttmz&&?2>&&®t> nn&&®&\z 

[ 0 0 l 9 ] mi O&fi&mtJj&lZj: 0 »mt 

fttt<D*&tfgte%tt^<t£ftfrom2<D%Fft^<tJi 
ffit«t Ott^lk^fT^-p® 2 <D*g-S|§§<h, i&Ef&lOtt 
10 ^Sic <fc 0 **ifc*«<kft*l£. B*ES§2<D#;&#^<k 
^^tC e fc^^Efk^^{C^^LTBlJs2^2(0^^g§|c« 

8aE»l©#^«F^{k*^T*SA^E»2 0#J6r 
»^<k*feT*S^©*«S:^«)Elt-r*tt«^««IB 

«F*Mk#tta<fflBBfi2 ©§J*ft^<k£ttT?*3«£fc:. 

20 [ 0 0 2 0 ] £blc, £<a<£5ftft^£&gg£«f§*_£ 
» 1 Oilff &H<h, fflE*2©^7SflF^fc#ttfc«fcS«F 

^^^ftl/, ysttffiSFfcJ: 0iifiEiim$fctf>iifi&ltO 
tt^k#tetfWES2<&ft^{k:#fcT<&*«£*;:. iftE 
^^^iSiia o ^E^ i <a##fk#i*K:<fc o fc*l<k 

30 ^Mfk»^tC««$-ti-« «fcp(c«|»L, ^ESft5t(0® 
Eft2 09ftSBft. «^H^£frtt^ftK:J;0«F#fk 

iz&w%&%{tj5mm&m2<D&nitjj&'e&z>tL 

2 <om^t^m\zj:r)kn{t^n^t>^w(omm^ 
^fzttiz, mum2<Dnmt^m\z^ o«F*Hk£frfc 
fcfc^-e, m&mi<D®i*mmT&m2titzmmm2 0 
40 §^«F#fk*fttcfc**fi{kfiF^ofi^&«*K:#LT 
iim-rej: o turn? 2 omw^st £#T£ z. t 

[ 0 0 2 1 ] fg 1 (D»/*flF#{k;frftf;: «fc 0 BftE^ 

^(i^*^#<kS:fr^'5®m^gfC*3UT, m^^Lfe^ 

[0 0 2 2] 

WF^^k^tt^ctoNp^ftsnfc^aikW^fcAAu, m 
50 £oftmzttrz&«<D*mz, m&mi<D%Pttmtjj 



I! 

m2<o^pnmtijtk<o^m^\z^ ogFzn&tzc 
[0023] wtiif. gm&iz mz^ i <o&*tt* 

(0 0 2 4] 81 1 £Sg2 £<0W*«FfHfc#fc0 

Jjfc (VSELP) T&oT, 1&1j*:\Zy?mmMtiF<% 

mmmi&TmftmkXfe (psi-celp) tt^: 

<h#T#£. VSELPHT, B*fc*H>T« 

[ 0 0 2 5 ] iftfS^&^ti, i!flg2Sg 1 CD^/i?ft*f 

v>&Fft*{t%miz&%mm$ftfiftntmzm2<o% 

SB 1 <0%Ftt^it1j&lZ±zmt>ttn£niJfcm2 <d%p 

ft^<tij&iz&zmfin^t<DttfoM&jzi,rctf^T. 
wi&m 2 <D^p&nit^&\z£z>m>tin^\z&&r z>m 

Jjmiz±z&m?my#tt%tm®m2 0&j*ftn{tjj 

felZ&Z&mi-ffly Vft^tomfoM&Az Uc^oT, 

^{t*&iz£vten4t£nfz&m?myif®^, y-o 
tt%&&tfm%%m#n&&tt*5\zm^ miming 
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[ 0 0 2 6 ] 

•fa. 

[ 0 0 2 7 ] 011c, U§^iyXrA0^1©i»j 

^g§A 2 0 0<h. »S<D**»*fc#*AK«fc0flF*fl; 
£ftifcft*t£, »£©#J»tt^{fc#aA<fcttft;fcS$jii 
»^fc£5SB<D»*£«»-r*flF*|-£ftg|g2 2 0 t, 

^^§§A2 o o t&mz®gm2 2 o tzmmzitzrz 

&<Dfcm&A2 1 0 £ % #Pttmt1?aB\Z±*)ttm£ 

$nfc^#^^^r^^^g§B 2 4 o ch> &n%sB 2 4 

0 t^^^i^I2 2 0 <h£J£l££tt£;fc£c0fcj£&2 
3 0 ££Wir*. 

[ 0 0 2 8 ] #^§§A 2 0 0 tm^^B 2 4 0 t\t. £ 
20 *fttCtt«F^I&e»®^S!l«F^{k*^&S*«^«t IT 

tzmmtzR+itm&rzit&Tikxmtf 

.30 Kfflt4PSI-CELP*«i*I*0, **Jfififi|fci5 
[ 0 0 2 9 ] W 1 S i n^f.A^$tlfcTY 

v$ b^pm^K, #^§§a 2 o o \zxti^n^pn^ 

itZtlZ. £<Dttmt, fci£KA 2 1 0 £HT#*f£& 
g^2 2 o icA^sn*. :O»«««2 2 0 T 
tt. Sflll/fctt^gA 2 0 0 <D&^*ft^%A 2 0 0 V 

fcftisT^zgjzftnikjj&At&mfczgpitt^ikjj 

i&BZmmLT^zm^r&B 2 4 0*t«fflT€r"<5«F^^ 

40 £i£&B 2 3 0 £&T8E^ggB 2 4 0 CA^^n 

So CO»*«tS^j}B 2 4 0 ttr x^JHW 

^zmmtrz. c<D&oizLT. -m^Ptn^izmz 

[ 0 0 3 0 ] "3*fc t El I £jK-f «F*t*ftSfi2 2 0 <D 
^iSl0iiyD7^0?:/Tt. S2(C*5^T, UBS 

so mLmufaommznmtz. z cv\z&w*ffimizt 
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[ 0 0 3 1 ] H2fc*5UT. ft^££gfI2 2 0(1 ft 

\z%&tz>%P$m&&®$ o o. hgo^ffrflEt- 
^ft*ifi-re2i»«F^fb»5 9 o ***r*. ccte^ 

B»#fc«5 9 0 ££iStta*|fcS55 8 Otli. f-fy 
WStililyXfArt 

0 tfcjiKa^<b« 5 8 0 

[ 0 0 3 2 ] #/&ft^&&$5 0 0 TI1 VSELP^ 
*<Z)#*I (@&3- F:/-;/£, B£3-F:/y0. y-f 

[ 0 0 3 3 ] 5 0 Om &&^IC#8§ 

Ts&^#8§e&5 i o , v-i >nm$&TS®i£i- 
40, i^i^ifjbLfc^f^f^tsi^^f^i 

$ 5 5 0 , §lfl7^^^^M5Mfi7^ 
^^5 6 0, &XttgB£«IW'rs&*IK&iBi?PgP5 
3 0, fc^tf, §«0|f^$#lfbt^f§^1^5 7 

o **-r*. 

[ 0 0 3 4 ] J^T, C©fiP^*jftSfitCO^TWWr 

[ 0 0 3 5 ] B2fc;fcV>T, ft^#M5 Hit C i 
n^efii3i»a*ft«5 8 0 *9 0 £i2t&£^<fc $ n# 

^&-sf£&$5 o o fcA*£ns^S{t:£ft*:ft^£, 

fccfctf, SJH^ffl^yfiF^Ktfflli*-*. #*t#gfgB 
F:/y*tt^*j«»5 2 0 , JIJH^fflatf/* 

o, mji%m\$mj]itm&&®s $ o , Mfn^tt 

-6. 

[ 0 0 3 6 ] tBfl?a#*r/t9;t-*flF*X*«5 4 0 



14 



&SB5 5 0li. S«Ufc«*»^€«*«F#«ftai«IC 
a^SE»tS. ftffl?H7yflF4£a05 6 0 1*. 

5 2 0te. SmUfcy<>»^B3ta- F7y*»*»* 
5 3 0 35^Smi/fc*fttt»<OSJ«^ffl 

n mi8 5 7 0 c*ftLii^nb$n. a sic 

J E-tf)fr^l;t££8#^{tg8 5 9 0 

jstc o u t tajasna. zti\z£ 0 %pn^\tr )V 

[ 0 0 3 7 ] VSELP^^^t^^f tP 

S I -CEL P#a<fc<Off*«F^££fcTS«£, VS 
E L P^aoJIJIII^fflatfoEttffift/t?*-*®^ 
h^fi^ffcflF^tfc P S I - C E L P*«<O^W^ffll«» 

Y)VmTit%mt VS EL P#5£<D^77ftF# 

iPS I-CELP^^(Ot^^^ch^«l t VSE 

l p#i£<z)ig£3- ^omm^my^^^t P s 

I - CEL P77^W@^3- 1*7 y 9 O&m^ffl? tftt 

PS I-CELPSai^^TIi, «*3-H^y^«F 
6lCfl*.& C taJ»6» VSELP^^(Di^3"- 

fi^££fi£U PS I-CELP^©@t3- 

«/Mc-r^J:-5t, P S I - C E L P #5SK:*5tt<5$liF 

-So 

[0038] otrtc «j«aflij©»aico^T. 

[ 0 0 3 9 ] 0 3C, **«flHl«*fi»^ffl#tf/t7 

;*-^ft*f^&gB5 4 ooii^Dy *H&^-r. ms 
10, sjB^ai^tt/T^^-^ieaiftiiifi-rsfijB^w 

#ffi/t:7*--*&^2f£gfl6 3 0 £#T5. 
[0 0 4 0 ] »fi5}«T/^7^-^^^^6 3 0 

50 tCAOMtSCt^T**. &M^Mfttirrt 



15 

&&<5li£, ~Jj<Dftft/iy *-$$:fo?j<nrty 

* tzwij<omm^mttmny *-*<oftft&&i)%$ i 

H-)5<F>ft%\ny t-^ftmtw^ny 
&T£C£T#tf#ft£$;l> «»ffif8<0>r:/x h^A 

[004 1] WAtf, VSELP^^tPS I - CEL 

RTRBt*. 

[ 0 0 4 2 ] VSELP^f^^blcfcft^^f 
S9»«fyt7^-^li, lO^EMftfcKttPAR 
COR^^tC<tOS^{k$:fT/<t^c:<h(CJ:0^*. PS 

I-CELP*aW»fftrU, 10*©LSP/t5 

tmm^mftftrty *-*&%&{srzi&x'<!7 b 

6 3 0 \ZfctobX&<. 
[ 0 0 4 3 ] Q^M, llI3t;:^T&8l^8!l##r/S7;*- 
*&^£&SB5 4 0 fC*5^«Jftf^€WWr*. 
[0 0 4 4] B2fcSt»f»M5 1 0fc*Slr»T»B 

^ r n - 1 n- 1 



( 9 ) ftf$¥8 - 1 4 6 9 9 7 
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6 2 0,«fft5. £b(C, C<0«F*H£fi»l*il8#«/1 
^;*-*#^#£gi56 3 0 icgmTSo SXI7Hj»«f^ 

7 ;* 6 3 0 2«Ofc«F*»£»£» 

»*H0tt/t7 6 2 O^flt 

6. «J»l^«»«r/t7^-^fiF#*««IW*6 2 0-C 

[0045] oiTic, ^©^^©ifRg^jfe&Bi^r*. 

fliAtf, P S I -C E L P#5«F«F*MtTfc6nfcJg 
7 V S E L P 5£ IF «F *Hfc 

w^fl/t^-^^i;^i-?»i^, psi-c 

E L ??]&%Pmmt\$4 0 m s ft^rt*£2t £ ft 5 
20 V S E L P ^^f^^^ibtti 2 0ms ^C|3F§^ 

fci££ftS, Z<Dtz&. 4 0 m s £ lefcii £ ft £ 8F#rt> 
6 2 0ms £f::fci£T#3#^££^LT#^?>i£ao£ 
frfc3. £W^a9#W/t7*-*»^«»i|ifl0il«6 2 0 
BH*H»«r/t 7 LTD i nrt^gff 

nfcflF^SC rn-lchC r n < n tt 6 #SftT* 0 . C r n- 
Itt, Cru<D—Owl (40msit) cofr^£^T) <h 

30 Ac, a. '-a. Mi, C r n©^^ h;HI**^T) 

[0 0 4 6 ] 

[ft 1 ] 



[ 0 0 4 7 ] 



n 

a 2 



[ft 2] 



(££2) 



[ 0 0 4 8 ] :0^$Sl;, Cr.-^CrBflOi^ 40 
flF*t£Cr..,., (Cr.-utt, C r n(D 2 0 m s ffi <D 



^ 2 

[ 0 0 5 0 ] R±K<fcr), «F*C r..,.,*4*U, ft 
4^€>ft6K^T, C r... <hC r ...» tC r. 

ft^fto^2 hju£*#5;:<hrt<-c#5. 



[0 0 4 9] 



[ft3] 

( i = 0 ~m) 

[ 0 0 5 1 ] 
[ft4] 



C~ r ft - 1 n - t & - I 

r n - i— { a 0 a i a 2 



n - 1 i 



(»3 ) 



(ft 4) i 
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[0 0 5 2 ] 



[ 0 0 5 3 ] 



C r n -o.5= { a 



( 10 ) 

[S5] 

n-0.5 n-O.S n-0.5 



^i¥8 -14 6 9 9 7 
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[&6] 



" - i^o ai a 2 --am} 



[ 0 0 5 4 ] iSlC. V S E L PJj&gFftmtO) 

SI-CEL P1jttPiRmb<D&mzj£& 

?tt^£&®W®8 2 0 iC&mU ^blCDout^ 
[ 0 0 5 5 ] dOJc^lC. HF*t©ei3IB«#ft&3«£ 

[ 0 0 5 6 ] ^tC, maft^«»ffl5 5 O*<0Sl9i*-r 
*. 041*, **«Wfc:BaSaflF#Se&«5 5 0 O& 

*iiKr*«*fii«rasu7 1 0, m-nn^^m^um 
-?%mji$m%&Mm%7 2 0 , 

£$730 £*r-rs. 

[ 0 0 5 7 ] m*Jfr*l*Wx$ 7 3 0 ©«lft«Ii|li« ft^ 

^TH^-Tcfco^^^^fT^^. 0 5£*5^T, V 30 
S E L P^^ICiStt^m^M^, RgO, Rgl, Rg 

2. r g 3 tc j; o^n-€ r n^$n^>-9-^7 U-A^COA 

*l£C9te, Rg30X^7lt^^. RgO, Rgl, 
Rg2<D{ifi, flF^fcSftT^fcHO-C, :<DRg3^ 
U-Art<£A*>{i ^©V^m^/f 7-fc«»U 

fc, PSI-CELP^Cii^T, R0, Rl, R 
2, R 3 tC«fcf9-tn-Fn^$n*^y7 U-ArtOA* 
«#0¥^«^/X7-lC^LT, m?<ktZt\Wmt2tt 40 

R0, Rl, R2, R 3 (D^Z MUft^Hb'T?* 
<5. m 5 (C^-T J: 5 K, V S E L P^jUdfctf* 1 it? 
7l/-At21ty7l/-A<}:«. PSI-CELP^ 

VSEL P^bP S I - C E L P£j£{c£&1- 

[ 0 0 5 8 ] R2= (RgO + Rgl) / 2 
R3 = (Rg2 + Rg3) / 2 

R0, R1H VSELP^^WN - 1 7 50 



[00593 RgO = Rgl=R2/2 
Rg2=Rg3=R3/2 

Z<D£o\Z. m^ft^#ffcS&7 3 OTff-glCcfcO^&f 

[ 0 0 6 0 ] 0 2 fc^ttt^ttlfcfflS 1 0 (Cfc^TtffH 
^n/c^^j^^^, 0 4 K^T D i n^6A^L, ^ft 

ntjttmtfo&i 3 o k antra. m.j3ttm$&®7 3 

«»£fTH, £&«<&##£«*J«F^«»tt»fi$7 2 0 
^Mft-T*. «*«F*l*»*!l»g|5 7 2 0 Ttt, *tft«© 

i^MMSI7 l Olc&ftr*. €^HIiraia7 1 
0 W,timtfi$\ffi7 1 O0D i ntDou t <D$m 

mmm&&mi£%&£* £®znz>m&\z&? 

[ 0 0 6 1 ] WAtf. PSI-CEL PJjltgPttmt 
t^enftS*«f^*VSEL P OS 
fiF^l:^Jft1-5«^, PS I -CELP#i£#^ft^<fc: 
tt4 0msil:t?mi$n^^, VSELP^^f 

4 0msiCfiil^tl5lf^^6 2 0insil:feii 

[ 0 0 6 2 ] NF«0>&a*ft«**tt1 a C. 
£Lfc4§£(;: li, @*liaraSP7 1 OlCfct^T, WTH 

[ 0 0 6 3 ] «*»^*«*|»« 7 2 0 *«, m^J^^ch 
LTD i n^eS«Lr«*»^»*«5 7 3 0 
Ac^f^CP.-.tCP. (ntte^»f*0, CP.-, 

tt, cp.w-^i (40msitr) <oft*i£^r) t 

U f©«ff^t«AI*P (P.tt, CP.OttO 
X#^{il£^r) (D^^7Tit. ^^l3F^<h^^7<i 

[0064] ! > 

[*7] 



( 11 ) 
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( 0 0 6 5 ] 



CPn-l= {P 11 " 1 } 



CPa = {P° } 



[0 0 6 6] C0«F*£ftlc. C P... £C P.P B 1tf)£/£ 
tt^fcCP...., (CP.., .,14. CP.C02 Oms nti<D 
fr*t£ jK"T) tl, C<D$mC P. -i. i ££j5&T3. £ 
«>tt^0£rttt, CP.-.^CP.ihco^^^M^ffllK 

>n-0.1.P n "^P " 
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[ft8] 



(tt7) 



(K8) 



C P.., £C P. ttO/^Z-^O^^S^S^^lCj; 

[ 0 0 6 7 ] 
[ft9] 

(&9) 



[ 0 0 6 8 ] &h\Z±K>, n^Z£f8,L, »10A»6)S 

i 2 fc*-rc p.., tc p. p....i tho^n^no 

CPn-.= {P^ 1 } 



[ 0 0 7 0 ] 



[ 0 0 7 1 ] 



CP„-o.s= {P n -°} 

CPn = {P n } 



[0072] VSEL P^jti^&^fctf) 

tf^^PS I -CEL P#!£^;S#^fc?)#^tC£& 

rs^s-* «p#cp..,.,*ffli»UTe2ir*. (*jto$ 
0 taut u d o u t ^aj^n*. 

[ 0 0 7 3 ] OfflC, Sffl^ a«7^«F^«ft«5 6 0 1: 
5:i:#I^fc!J7^ft#£&gB5 6 0 <D«fl|yn ^ ^H*^ 
Of*. »*fi3l««©SHif*ff'5fca6»cfiJH^a!7^& 

lara-fsfifl!^ saunas 1 0, ^jfl^^ft^ 

[ 0 0 7 4 ] £1\ fiJB^*7^»^#*«8 3 OICO 

^TBBt*. fiW^W^^WF^OttHH, VSELP 
Lami n<Lbmin fc£ U 

[ 0 0 7 6 ] 
[ftl 4] 

L amax> Lbmax (&14) 
[ 0 0 7 7 ] 
[ft 1 5] 

Lami ngLagL amax 



[ 0 0 6 9 ] 
[ftl 0] 



[ft l 1 3 



[ft 1 2] 



(ftl 0) 

(am 

1 2) 



[ 0 0 7 8 ] 
[ft 1 6] 

Lbmi n|Lb<Lbmax 



(«I6) 



n (fiw^aj^^) ^Bj*r**c<t*maT«5. * 
*iSWt*ir>xtt, vsELP*itta&4Bii:stf 

30 ?*ft#SlA 2 0 0 Ol|]fi7^^^(D|jl^L am i 
n^bLamaxiL ZO&WlTmy ?tfm*L a £ 
U P S I - C E L PJjj£?$>Z> : gP1$m®B 2 4 0 CO 
SPR^ffly #<omW\th bmi n^bLbmaxtU 
^©fiW^aW^^WF^^L b £?%. Lamin 
tLbmi n, h L < it L a m a x <h L b m a x <Dffl& 

Ntt2K±©ftftT*0, ffi«K&«£ft*teT**. 
[ 0 0 7 5 ] 
[ft 1 3] 

LatninXN^Lbmax (3ft 1 3) 

[ 0 0 7 9 ] ±fe&#T% VSELP^0f^^^t§ 
A 2 0 0 «flfi7^^L a^^PSI-CELP 
*«OW«MB 2 4 0 ©fiJI|fai7^ ff§Lb, 

[ 0 0 8 0 ] ^fflc, **2SWtc*5H3>»*«M<07JU 
^UXASB84#ILT»Wf5. El 8 fc, 
©Ti^'JXASSt. :CTLb,.,tt, Lb.coilt 
50 >7)\sift0&M?m7!fftnZ7F:l,T^Z>. 
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[0081] £t\ La£Lbmin<hJt&L Uf-> 
7910) , L a<L bm i nTfcfttfXx*;/ 79 5 0 

79 5 0) o CdT. Nli, ft 1 3 C^tNT'i^iT 

7 9 1 0tC£HT. La<LbminTft^. Tft 
t)Ua^Lbmin-C$inH La>Lbmaxtfc 
ZfrOttmZZ SlZ'tjUo (77^9 2 0 ) . La> 
Lbmax©^, Lb.iDili, — Omj ^ L b . . , (DM 
ttZ> (XX779 3 0) . £fc, La>LbmaxT 
ti&^<h£li, L b.<Z>M£L a^Mt&JtT* (Xf- 
5/79 4 0) 0 &&#T*&3i£fT IK Lb.<DfiI£fc£ 
Lfc&, &££tt£Lb.£, O^C017>7JK1W^^ 
CD&SK&tf^L b... <h L, 7 7 tzWmisT 

i3<. BiiM}L£:X5^y79 3 0C^lt-5Lb,.itt, Z 
<ommrty 7 7^ bM£!$0£Tc:<h#T#£. 
[0 0 8 2] Lbmin = 20, L bm a x = 

146t, L a tfi 1 4 T^^^^IC, N=2<hT-5^, 
7f7^9 1 0Ci3^T, La<LbminT$Sil 
T7t*; 79 5 0 K^frU L b . ©fit £ L a O 2 {g <Z) 
2 8 £ft£-T*. Nfi, «*&<&g/hfiIL bm i n(D& 

flr&>7 VTZitztz&om'e&t) , n = 2 

ttfc<fc*. Z0)tz#>> NH 2^±0fift-C*ntf«fc 

[ 0 0 8 3 ] B8l:StJ:9l:, *»ffe<&fiJW*8U7 * 

[ 0 0 8 4] ^€ffC, 06 IC^T glfi^lf^i 
g& 5 6 0 CDijf^^i^B^r^o 
[ 0 0 8 5 ] 0 2 (C^-f ft^#ftigfl5 1 0tC£HT#8t 

7y»#«ttttf&P»8 2 OTSM-r*.. ^ 6 fC , Ccrjft 

CL a ,.r {L n a o J L^ 
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nzzm^myVft^ttfotts 3 oicgfur*. 

»7^»^»J6«8 3 Ortt. 

^$?7tt^g&$l9$8 2 O^&ffTa. fijn^af7 
?ttt%£&Um®8 2 OTIi, m©llfl7^ 

8 1 oic^mr*. &w?m7#m$m8 1 on*, d 

i ntDou t t(Ofifti5«*imm. 

[ 0 0 8 6 ] O^tIC, gJ^Sfl^^ffigBS 1 0{C*5t7 
**ra*fc£8ft9iT*. WAtf, PSI-CELP^ 
f^^f«^^ntIDjfi7^f^VS EL 

&&pft*<t<D&m?myytt*\zi£»?ziaG. ps 

I - C E L P#j£^#*|{bhl4 0ms & \Zft%tfifcm 
ZtlZtf. VSELP*itf)ir«f^-Ctt2 0ms«C 

&^a>6 2 0m s $K£i£T£S#^££fi£LTtt : *§-CD 
20 iiUn£frft'5. 0 1 0 (C, VSELP^^C^tt^Ii 
fi7^^^d:P S I - C E L P#5£{C£l7££#I^il'i 

ytftt^tZffz-?. vSELP^5t(;i5lt§^fi7 
y#^fa, ■^n-e'noiT-7 7 a^k^ht l a , , 

La,, La,, L a , \Z <fc 0 ^n-e*n^$ tl 3 . £ fc, 
P S I -C E L P^jSJCfc^Tfc, Lb,, Lb,, Lb 
L bite* 9 -^ft-en^ $n*#, HuftLAc^Kft 

H«1»W»8 2 0^ P S I - C E L P#5$IC*m 
51if i7^f tlTD i n^6§I$n, £#J^ 
30 iH7mMg58 3 0 TV S E L P # £K £ ftfc 
fr^fcCLa., CLa... ( n fi a $ft T?& 0 , CLa 
... te, C L a.<D—Dm (4 0 m s St) co&*t£^-T) ' 
£U ^Ott^srS)«lTlll!7^La (La.«, 

[ 0 0 8 7 ] 
[»1 7] 



[ 0 0 8 8 ] 



C L = {L 



*a2 



40 [ft 1 8] 



(»17) 



(#18) 



[0 0 8 9 ] £<£#^£gt;:, C L a.-, tC L a.PJJ© 
M§^CLa,.,. s (CLa,.,.,U, C L a, 0 2 
0msll(D^^^t) <hL, :(Ofif^CLa,.,.^ 



[ 0 0 9 0 ] 
[ft 1 9] 
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n— 0 S 
L B o' 




L aO 


n-0.5 
Lai 




n 

L a0 


n-0.5 




D 

Lai 


. n-0.5 




D 






L B 1 



( 13 ) 



J 
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> (»19) 



[ 0 0 9 1 ] 



n 

L.o 




L a " 2 


Lai 




n 

L a2 


n 

L d 2 




L.% 


n 
L a 3 







{ft 2 0] 



(»20) 



[ 0 0 9 2 ] CdT'te, VSELP^tPS I-CE 
... * («fc 1 9 (C^-Tfeffl) CLa, 



<D®m <ft2 OK^TfeE) fcfr&oTH*. ^±tCJ: 
0&*fCLa..,. $ <h&^CLa.<h£ft2 l&£Zt&2 
20 2 IC ^ f & o \Z % £ C £ tfi T £ 5 o 
[ 0 0 9 3 3 
[»21] 



} («21) 



[ 0 0 9 4 ] 



CL on = 



[R22J 

{L a \ , L" 2 f lT 3 , L* 3 } (»22) 



[ 0 0 9 5 ] VSELPS^fJtffJ^fcCDftf^ 
6 P S I - C E L P^^tf^ff^^tDtJ^lCfttft-rSW 
ft, *fD i n^6A**nfctt*li ( VSELP^JC 

^$^80 5 ^fr^ttffcg&8 3 0TPS I-CELPP^ 
^l:»$nfc^$CLb,, CLb... (nfig**& 



CLb,.,li, C L b. <D~-Oift (4 0 m s ffi) 

30 b (Lb.lt ^ hJUg3f£^-f) CO^MUT^ 
t. 
[ 0 0 9 6 ] 
[ft 2 3] 



n-0.5 
a L b3 



[ 0 0 9 7 ] 



Ift2 4] 



{ L 



bo 



b2 



,Lb3 } 



i (S23) 



(»24) 



[0098] z<Dftmzm-j%fri!:izm?&m\zj:t)w 

[0 0 9 9 ] 
[ft2 5] 

a = max (b, c) (» 2 5) 
[0100] b, it&*f&£>^ 

#i£^U :<Dt2 5SH b t c £it&L*:#^££ 
aKttAL, alCttA£nfcte£2SLT* faZM®?* 
Ct^^LT^S. ft2 6 CStJ:H, bi: 



40 



[0101] 
[ft2 6] 

a = m i n ( b , c ) C»26) 
[0102] :<D^^|UT|2 3 tfk 2 4 fc<fc 0 , M 

p^oSt*:^^ h;uosjdL.€ft27^^»30Jc 

[0 10 3] 
[ft 2 7] 



n-0.5 



Lbo - max (L b0 ',L bl ') (f$27) 



50 



[0 10 4] 
[*2 8] 



25 



( 14 ) 



, n-0.5 n-O.S. 

max (L b2 ,L b3 ) 



^fl?8 - 1 4 6 9 9 7 
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(»2 8) 



(0105] [0106] 
1*291 [ft30] 

Lb2 = max (L b0 ,L bl 

) (»29) 



Lbs - max (L b2 ,L b D 3 ) (»30) 



[0107] 



C L bo = {Lbo , L bj 

[0 10 8] ifiE^n/:^^ h)),frt>* &3 nc^-r^ 

^CCLb^IIrL, CLb..,.^i!^t§. 

u d o u t ^m^$n^>o 

[0109] c<D&o\z. &%<Dfcmmmtfguz>®s 

[0 1 10] -?g\Z* y-f >«F#H^3-Hyu/^flF^ 

5 2 0 l:o^Til 1 *#ILTSiWt5. 121 1 20 

5 2O0$&7 r Dy^(gI£^LT^£. y<># 

i^PSI-CEL P*^<D&*<D*^(C:fctt3ig£:3- 

[0 1 1 1] 01 llcfcur, y-f >#^@£n- K:/ 

4^$n§A*ieif4^g|l 0 0 0, &tfcfg<Bft*| 
<k^r»K:J:04jSIt$ti*ai^«iaigfi^4«« i o i 
0 , A^lgH^i^gP 1 0 0 0 cb£iJ;ftffiiJI&jg{I^£/$ 

i o i o fv*tizti&tii2tiitmn<D&m£ftnT 
zmmftn® i o 3 o . snn-gasi o 3 o-c 

felC^^y^f >&^®£n- K^^»f*I«t5S 40 

m&>i^nmm& 1 0 2 o^tts. 

[01121B11 K*l*T, A*flflll&fi»#£fifc« 1 
0 0 0 lt A*$tlfc«F#<b*ftlw«fcsa*3- H^^ 
^ A 1 0 0 1 *J;tfBt3-Hyy^A 1 0 0 2 <h , ft 
^£*i<iT Siting A 1003i5ct^ii^g§B1004 
«h, ifUggA 1 0 0 3 £ £tfii<Ji8§B 1 0 0 4 JCfctf* 

t^wt^. tta«Be*#4j*gn o i ott, 

*<ktfB*3- £B 1 0 1 2 t, 50 



[ft 3 1 ] 
» L h 2 , L b a } (»31 ) 

ttsigsc i o 1 3&&zt®ttg&D lout, mm&c 

1 o i 3 iDcktfifigsD i o 1 4 iz&wzm&m&mw 

+ >n - F7y 9 A 1 0 0 5 

V S E L P££*>$ P S I - C E L P^^C^ 
&1-£ig£lC I*, A*«®B«f4Wl 0 0 0 Tli, 

V S E L P^^tCJ: o^^m^^^^L» m^n^ee 

*f£*£gB 1 0 1 0 -Cfi, PS I - C E L P^^(C<k OHl 

Bmfj*£&i?z>. p s i -c e l posset o m&m 
[0113] biu Jc^r«t«©»i^*si^-r*, b i 

1 fcfc^T, 13 2 fc**rfiF##RIg&5 1 OT^gi^tlfc 
ft»f«7y»*tt, Dl i nl:A^J$nM3-Ky 
^AlOOl T'gtEZtXZ. llSD-Hy^A10 
OltH A*L/t*«l^«7^«F*K:»J6Lfc»fi« 
f*lii*f5. H2fcw-r«F##lt§ffl55 1 0T# 

i$nfcifi3-|«y^»ttt, D2 i nCA^^n 
ie3-Hyy^A 1 0 0 2 T5i*tl, H*3-H^ 
^A 1 0 0 2 T(t *<D®fe?- VJyfttmzttfc 

Ltzm&m^ z&xtZo m 2 izTRTft^ftm® 

5 1 0Ta*$ftfcy-f >«F*MU D 3 i nfCA*£ 
n, y^f>3- H^7^A 1 0 0 5 lCi5HT£fi£*l, 
y-f>3-H7-;^A 1 0 0 5 1?lt H63-Hy-;^ 
A 1 0 0 1 tf>6<Z)I&jgfI*t£®£3- H7y^A100 

2 ^ecoag^^i *ffl^T^n-?tifT 

5. ^ ififsSsA 1 0 0 3 £if *lg§B 1 0 0 4 ch <D 

[0 114]-*, ffl*«iaiBM#4rit«l 0 1 IT' 
tt, 02 fC^T£J8^:7^ft^£&$5 6 0 \Z&^T 

1 0 1 lT£M£ns„ DSa-h^^BlOllT 

tti*-r«, ■*3-F7v^B 1 0 1 4(4, Rj&S/hft 
*f«ft«l 0 2 0IU01IR§nfcfil:Ufc*«t)TB8 
«#£ffi*U *^>a-Hyy^B1015H 
^M^/Jn^^^^^ 1 0 2 0 fccfc,0£fc£nfc<IfcLfc 
ifir>Xm«mC 10 13 <hit«i§iD 10 14 <h 
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£®wt%. *<d&. ®<®&c i o 1 3tmm%D i o 

[0 115] A^«9®fi(i^4fiRa-C4fiJESnfc 
»e«^EXA£tfia«iafi«*l4tfffll 0 1 0T4fiS 
^n^M^I^EXBt^lt^l. gSHff-gg& 1 0 3 0 

-c*-n£<BKM£H-*-rs. «ng/jx«F^ji«fiKi o 2 

0 14ty>f >D-h'7'^Bl 0 1 5 £(D&n£Mft 

D2ou t >&*f ifc-en-enasa-t*. & 

ft E X A <h igff^ E X B t fctttt-r * c <t tc «t o * 

[0 116] ^niccto, MiOi^a-Hy^^ 

[0 117] 02 KaRT«F^£a«5 7 0 TMi, y<f > 
^#^£&g&5 2 0 T'£&£n*:g 

^7^~^«F^«*«5 4 0 Tli^ntlDI^^^ 
ttfc«fc9*fi<fcU fci£8ft*f<bgB 5 9 0(;:J;D, fg£ 

[0118)01 2\Z, M®Ltctt^&&isX7-l>Zn 

ir^fcfe^A- H^xr^^o-^j^^-r. 01 21: 

*5^T, ft-5f^&#fflA- ^17 1 5 0 011 jnf$L 
£>&JI£fT&? D S P (f-fy^^y^tJ^Dt*; 

m lsioi, d s p 1 5 1 0 iz&wzmmju?? 
a* xii7 : -*&±ztmmmmm*&»?z**: g 1 5 

-f>^-7x<X^^t§u<h^tt§. 0 1 2fc*5lr> 
T, Cin*eA*$nfcfffH H&i£Lfc*i6Wk:^ 
til$DSP1510ttf-pT^^&^^l t Cou 

t ^m^-rac t^-cts. CCODSP1500 

[0 119] C <D £ y \ZT & C t \Z *) , 

[0 1 2 0] H±, ^mi^Miei^LT 

[0 12 1] O^tC, ft*t£»g|g£*JfflL,fcx,< 
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[0122] HI 3IC, Hft4f^»§Oa&tt4 
r-f y^JKiiyXrA(Olfi)cii&^ 0 1 3 (Ci5^ 

10 0®&%3iA 3 0 0*>J;tfm^£i*B 3 4 0 

*fc&»ra{t*fTfc5fc"«8Jfi»A 3 1 0i5ct^^^ 
MiB 3 3 0(!:, I* * £&8 3 2 0 t ZGT 

[0123] ®&t%*A 3 0 0 H &mt%mA 3 0 1 
mmmmmA 3 1 oiiu^igi3 1 1 1 
ttmtmmA 3 1 2*m?z>. mmm^mB 3 3 0 

^fb£EB 3 3 1 K*«3NB-3 4 0 te#*§-{b 

^iB34i^WT5. ::-?if^^A 3 0 0 (Dft^ 

i^i3o 1 tmu&wmA 3 1 0 <Dftmtmm 312 

mZttP S I - CEL P*5S£?*flF*Hb€:f&ttUfc«F^ 
{fc«B*fc«V S E L P#5£§J&«F#fc£JS«Lfc«FJ§- 

fbSE-cfccfc^. $&&£i&j^B 3 3 0 (Dftmtmm 3 3 
1 ^si^^^b 340 <Dttmt&m3 4 1 «^i;#^«F 

f{fc^^ffil^cf^f?^tglT$.0, i^^A3 

0 0 iM^gta^Aic^^T^^F^ib^g^^^^^fb 

Z. MKtt®ftffi*A 3 0 0 £)#*HbggA 3 0lCDf 

s i - cel pu&gpttmtzmwi 

30 Lft$«$B 3 4 0 <Dttmt£mB 3 4 1 ©#J*«F*Hb 

A 3 0 0 CVSELP^f^§jL iM*B3 4 
0ICPS I -CELPSitmWllltLTfeJ; 

[0 12 4] H14I1 0 1 3 !C:fctt5:>AxAtf)®i£ 

^^A 3 0 0 a>S*»fl8*B 3 4 0 IC»«-TS¥J1&^ 
1". *f »*B 3 4 0 *^«iS*A 3 0 0 l;»«t5 

40 ^f&hmmzfiuxz.. 

[0 12 5] 0 1 4 IC*H>T, .&$|£J&JiA 3 1 0H 
*#«*A 3 0 O*&0J6W£#a«*£<!:, 55M3 2 
0 £iILT&$gi*!i^B 3 3 0 iCttU mfomi&mBtt 

^<t%&<Dffl\,^t)1*£ftte^tc&(Dm&&i&mBtt^ 

{b£5Sg#4 0 1 Uf^401). 
i^B 3 3 0 tH &$gtfc/l*B&^<b;fra;g#4 0 1 

£S(i1-^<h, $3?^£B 3 4 o o^ft^fc^fcEi 

^A3 1 0K*fLT**S8*B 3 4 0<0*^«F«ft#SC 
50 <0a9j««ft^jteL^fttt««AW9^#A«#4 0 



t 
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2£&ffi-r3 (Xt^4 0 2) • $kU&&® A 3 1 0 
tt. i8SitJ«Bff4ft^eS 4 0 2 «5Bft. 
8*B 3 4 0 OW»*ftm M^A 3 0 0 © 

<fc£&^<fc:£ »ikU &^£&£g3 l KCctO^^^ 

0 3) o £*>{C. MMAA3 1 (Mi. m$5g*B 3 
4 0 <D£j&»*Hfc#art<* A 3 0 0 <DlP/Sfr^ 

ilB 3 3 0 fc««aftTlr*a»*flS*H3 3 1 C«k* 10 

g§B<£ffl&ii:g#4 0 4 £&mT* Uryy4 0 

4) . ftttSJiJUB 3 o 3 \t, ftmtm^B&mmitw 

*«rgflrLfc»^(Ctt, flF*{fc8KB 3 1 1 
^fO^Jif^^B 3 4 0 'xfcMr Kt*5f 

5) . *6fc, **&gi&/iB 3 0 3tt, *&£i&JiiA3 
lOlCttU «Ff<fc*HBffiffljHii:g*4 0 4l:WLT 

5**JP*A>-*- F&££2!ffiL (Xry^40 

6) , ftffitf£B 3 4 0 KttfflflFliJ4 0 8 £i£tfiT3 
Uf^4 0 8) . S&t&giiil^A 3 10H 

Hgifc/^B 3 3 0 frt><D^4 VWLfe* 

§ftt, »*«5f£A 3 o o t^Lttfflftpj&ami-rs 

( X x y 7 4 0 7 ) . 

[0 126] CCDcfcSKLT. fttftSttfiimK:* friT. 
«F*Mfc*5*;0>*88£fT&^ 

8£l£tt^<D&^£&£fTfc5c):olC&£U £*f<b£ 

[o 1 2 7) -d€\z, m3<Dnmwzmw?z>. %z<d 

V S E L P#j££:*g&&<DVS ELP^^t^ix.^ 

[0 128] HI 5C, ft B*£* 

AS^t. 0 16IC, BWWVSELP^ 

<fc*H$&CDV S ELP*iti(D7l/-A0h , 7hi^ 
CDifc&#l£^-f. m 1 6(I^Td:^iI, B*&&£*® 

My h I/- Mc^SOT, 1 ©SliSWKfctt 

h I/- Mr^tt^Ji^tSIStSu t\Z& QVfUZ 
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01 1 Kw-ry< >tt#K£3- K7y*»^«*B5 

2 0£@«K. Bl 1 7IC^-TJ:9lC, ATJ^CO^gfl^ 

0 0 t%m&&V>3- H^y^l710^J:tfl720 
££ftjfflLT£/£L, S/hSMS«S5 1 7 3 OICfc^T 

[0 129] H 1 5 £*5V>T. :Oy^rAll 
5im£fTfc5*#aS*A 1 1 0 0&£lf®%i%*B 1 1 
90t, «*»*tj!ll»-Cjifi*fT/j:oili»fii6«A 1 

1 2 0 4ocfctf&&gifc^B 1 1 8 0 t. -5 5! 
iiA113 0&<fctf£&&B 1170i, f-^^^ 

a^i/*fctt»«-r*^»<bi6eA 1 1 4 0 

{b^^B neot, ■&mit&mr$z&®t<itz>fcm® 

1150 <h£*r-f 5. 

[oi3 0] mmi%*A noon, a*a»©vs e 

lOUtL, *£$gifc^A 1 120ft B*&&CDV 
S E LP*j£\Z&Qtt%{t/®1%{tZftti.5ft^<t&m 
A112U, B*ife(OVSELP^^iliM0 
V S E L P*it©tf«»*RftP«P«**I 1 1 

2 2 <h£W-T3. mttt%*B 1 1 9 0 tt, 
ft^VSEL P#at«fc 9»^fc/«*lffc£ftfc5«F*f 
ft&^B HOUtU M^Si^^B 1 180ft ?K 

@&&cov s el p^^z^owmt/mmt^nuo 

«F*Ht«eB 118 1 

[0 13 1] 015l:i5UT, MftffiXA 1 1 0 0 CD& 
mt£MA 110 1 T B^ifeOV S ELP^iaO^ 
«F*Mt;*nfc«F^tt, ^^gitil^A 112 1 CDfr^« 
^11 12 2l:*5UT % *mm&<DV S EL P£5£T& 
fflT#*«F#t**$n, A 113 0, 

IA1140, £i£& 115 0, ^fifb^gB 1160 

fecttx^^tiB 1170 zitLTmm&tiLms 1 1 8 0 
icfc&^ns. &$gi$^B 1180 r\t. ftmtmm 

B 1 1 8 1 *&mit-?&®®B 1 1 7 0 ^6S*lft» 

^£^<D££fl§M*B 1 1 9 o^eg-f*, 

B 1 1 9 0 liSHLfc»W6*IjB*iOVS EL P^ 

[0 13 2] **Jfi«fc«fcn«, f^«P^^I|35:5B 
W^)VS E L P^^t^iMOV SELP^t 

[0 13 3] ^IC, ^4<0*JB«lCt?l>TBiWr*. 

[0 13 4] mi 8fc*5UT, t»i««>XfA(t- P? 
«:^^1-^S5^«IA 1 2 0 0, 3^^^B 1 2 1 On 3^^ 
iC 1 2 2 0 &J:ZS#®®D 12 6.0^ ®®ffi*<Dm 



3) 

§£&A 1 2 3 Ofc<fctfmf£®B 1 2 4 0 t£$tZ. 
10 13 5] £&&A 1 2 0 0 lift *|{bg(l A 1 

2 1 1 £&8C 1 2 2 0 lift*§{bggB 1 2 2 

l^tL, $^iD 1 2 6 0 lift ^{b&H A 12 5 1* 

*r-r*. £&&b 1210 teft*i£&g(i i 2 i 1 

il212^ft^, 3&&A 1 2 0 0ft<D&mt%m 
A 1 2 0 1 i, £&&D 1 2 5 0 ft Oft *f ft g H B 1 2 

siti*. ^^ft^ft^^A^jgebri^. #&mc 

1 2 2 0rt<7)ft^{b&BB 1 2 2 1 H, ^PftmtlS*. 

1 2i^^^0Si$nti^, 

CO 1 36] HI 8 {C;fct> T, mm® A 1 2 3 0 

iBi24 o fflTmmtz>%&. mis^A 1 2 3 o^e 

A^£n£if^f±£&&A 1 2 0 Of*}CDft*|{b&{IA 1 

2 0 1 ?%P&mtzn, #&®B 12 10 -.ft^g 

m^n^. 2&&b 1 2 1 0 n, &iafto£&*gsc 1 2 

2 0 Oft*Hfc#5££&j£5fctf$8 1 2 1 2 £#j&L, ft^ 
{tfiiZfimUZCtZ&lhl,, ft^£&££E 12 11* 

A 1 2 0 0*6O*W, 5^iiB^(0^^^^gIl 
2 1 1 T&MtlC 1 2 2 0 PKDttmtmmB 12 2 11? 
^fflpT^^ft^^^r^BCOft^lC^^^n, ^iici 
2 2 0 ^(15 2 ft*. £&&C 1 2 2 _0 fi(Dft*Hbi£!I 

b 1 2 2 1 are Ltzwn^m^^pm mzwm 
u nmrnB^gmtz. 

[ 0 1 3 7] -Jj. *ZM® A 1 2 3 0 £^|£&C 1 2 6 
0fg]T*iIigT3*§£, £&&B 1 2 1 Oft &®9g®& 

1 2 1 2^^mt^ct\z^o^P^mt^^f)mcv 

&S£^ 12 11 £ffl^&^T*£&&A 1 2 0 0*>&OttF 
^£<eo££3&tlD 1 2 5 O^mthtZ. 1 

2 5 o ^<onmt^m.A nsnt £ftL£ft^£^ 
pm^\z'&m,^m®kc 1 2 e 0 ^mmr*. 
[oi3 8] *£mm\z£titt. 

[0 13 9] -pfTK:. ft^£&£ft;fc£tf£m4bg^£ 

ha. ^m<b^g^ft^^^g^^<iA^ii^^^jfcr 
[oho] iHic, *mMMiz&vzGmmm>'7, 

^AO^^ia^^fo B 1 9 K H T, 
XtAI iiff^^T^^H^^A 1 3 0 0, li^B 
1 3 7 O&cktf^iSEtC 1 3 8 0 t, 
«A 1 3 1 0 , 1 3 6 0 ££tf£&®C 1 3 4 

0<h, f-^ft*IflH*fctt»miIft81A 1 

3 2 0, £S{b8HB 1 3 3 0 &&tf£Mit%mC 1 3 
5 0 tttt*. 



I? ) $li¥8 - 1 4 6 9 9 7 

32 

[0141] £mit&mA 1 3 2 0 tt«FfJ{fc£B 

£S(bgftB 1 3 3 0ttft*t£&8 
H33U^U #M{bg©C 1 3 5 0l*ft*|{bgil 
B 1 3 5 1 £*-r*. £Mfb&BA 1 3 2 O^Wft^-ft: 
' SUA 1 3 2 1 II. W»^b*aA*««lT^5. 
^If^lC 1 3 5 0rt<D»*{t*BB 1 3 5 Hi, £ 
^ft^ik^^A £ftfrS&J*«F*Mb#jtB£««T*. 

^^t. tei3ft(aft^{b#£K&fcttTft*f<b;fra;£ 
i^^nn^. si 9 \z^tmr\t. ^®a i 3 o 

0 t%B®B 1 3 7 0 ra-?jI»Ta»£. £&«A 1 3 

1 o . £m<t%mA 1320, &m<k&mB 1330, 

£Mit£mC 1 3 5 0 *5£tf£&8B 1 3 6 0 ^^11 

mmtnuo* oizmmm^^m^^tix^^hott 

[0142] H19fcfeHT, ^i£$A 1 3 0 0 t^lS 
«B 1 3 7 OfiH-eiiK-r**^. 8BiA 1 3 0 03^6 

\iizntz^pm^\*. #&&A i 3 i ozmozmit 
20 ^^a i 3 2 oicfciisnso 

^If^lA 1 3 2 0 ft<D#mtgmA 13 2 1 T*?* 
«F*HtStt*. ^Oft^li, ^likSIB 1 3 3 0 Oft 
*§£&gg 13 3 1 £*H>T, ^MitmrnC 1 3 5 0ft 
CDft*Hb8BB 13 5 1 TllTffSU^raBO}? 

mz&®zt\. fo^^^^M^ic 1 3 5 o iciim 
•f ^m<b&^c i 3 5 o-ctt. ^muAcft^^ft^ 
<b^^B 1351 -e&Fnmzmmss #&&b i 3 6 

0 bT^s£tgB 1 3 7 0 £££1" 3„ 
[0143] msS^A 1 3 0 0 i^iS^B 1 3 7 

30 0 |!8Tigri«§, A 13 10, £M{b£lflA 

1 3 2 0, ^MitmmB 1 3 3 0 , ##mc 1 3 4 0, 

2>m<t%mB 1330, zmittzmc x 35o*j:^ 
^iBi36 o*ftLTm®zntiL*>j:o\z&mm&& 
i^^nx^tfcj:^, m 1 9 tcfc^r, € 

iSiA 1 3 0 0 £^§§&B 1 3 7 0 * 
tiiS^A 1 3 0 O^^A^SftfcfMftt, £&$A 
1 3 1 O^IO^IjtilA 1 3 2 0 fCfeii^n*. 
&<*n£#^<f*f te, £&$C 1 3 4 0 Kfci££tt, s 

r/^Mfb^gB 1330 icA^^n^. zmit&mB 1 

40 3 3 0 0»#*j«»B 13 3 1 Tfli, A*Snfc»f 
^Sfb^BC 1 3 5 O^Oft^^b^^B 13511? 
tefflT^Sft^fb^BOft^K^&L, ^-Oft^^^ 

ifk^ic 1350 tci^iai-r^o £m<t£mc 1350 

■e»SflbfctaF^S:«F^ftjBBB 13 5 1 T^^fi^lC 
mms£&&B 1 3 6 0 ^jitm^aB 1 3 7 0 CfiI 

-r-5. 

[0 14 4] C<D&0&m&tfmfe2tlT^Z&&lZ 

tt^%&%mzmmLTmti9G<D®^{t53;iz%& 

50 [0 14 5] ^^tc, ^^^^fC7^^^i:LTft^^ 
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0 \z> **ttwt*5Ws*«H**-r. 

[0146] 020 ICfcl^T. COvXxAtt. M»T 

affl&tf ft^us^sg^A 1 4 0 0 &&s%mtm&T 
m®&fTUom&&m®mA 1 4 2 0 «#&3s«rr* 

1 4 3 0 t**t4. $#*g3fcA 1 4 0 0 11 «P 

§ikSiAi4outi. ryy^ i 4 i o fi^^g? 

1 4 1 1 £*TU BBSifeBA 1 4 2 0 I4tt*fc 
^1B14 2 1 £*"f S. ^^j^^A 1 4 0 0fttf)#^ 
ftMAMOlli. S*«FfHt*5£A€B8U j£& 
gifc^A 1 4 2 OftO&^{bg(tB 1 4 2 1 14, ir^fr 

tf> ^^^%^A 1 4 2 0 ft?)&*t{bg!lB 14 2 1 
IC. PSI-CELP^t?«F^B«sn,' ft* 
^^A 1 4 0 0 [^©^ffhglA 1401CVSELP 

ofif«*8Bi4 i it;ii, ps i - CELP^itt 

F8F*Hfc©WF**£ VS EL P ^SCS^tt^fbOflF^ffl® 

m i 4 jc^-rj: p«cra^^t?-a-*fr ctiz& ouss 

[0147] ***0iJle:J;ntf, CVTy?* 1410 
€r^fflT^>C<hTPS I-CEL P #5$iFJ*WF*l{b<0E 
ftTfcVS EL P Lfc**B*J&« 

[0 14 8] iffi&HJfiWtcfcntf. fi^fbillS&ttg 

stur^^stiftfiPttJijbDsn*^, B»*B#*r. ^ 
b*£b*#. cft5®Ba*MMUTt>*fcttff*«a 

[0 14 9] 

rt, $e^g^ib^Mtcj:^#^a D pMco^<b^lf$^ 
5 c&ftf-c*&. 



[01] *5g^©|g l ©SMfitt^S/Xr-AHT**. 
[02] *&^co8I 1 OSH«©ffW»81fl)^Dy 
*0T&£. 

[S3] Bl®*BflCftftflfl?N#«r/i9;t-*flF 



( 18 ) &B8¥8 - 1 4 6 9 9 7 

34 

(04] £ 1 (B^BWCBSBafiF^SeBBWBffirD 

[05] Bie«a«£ftft«ftff9Kac**tftK9! 

[06] B 1 ®*«flfc«*SM^B5y»^*»«© 

[07] ffi 1 *>*««lcfl*SB*:7-< )l>*<D&f&7a v 
£0T&5. 

[08] Bl®£K«&ff*ftB?M7?tt*Xttlc*5 

[09] b i vnmmiz&z^Fm^tD&MmT'ft*. 

[0 10] Bl 0*»0llcflS*fi«*ffl5^«F^*»l;: 

[01 1] $g la^HgtfMcfcsY-f >»*H*3-K^ 

[01 2] JBl©*lli«jfc:«*«F*«l»3/XT-A©A- 

[01 3] B2 <DmmW\Z&Zft^&&z/7.TA<Dfom 

20 [014] b i (Dmmwiz&zwmt&zsZT'&zm^ 

[01 5] 83®B««fcB*tt^*B^*xA0tfffl 

[01 6] m3(7)||jf®^J(cm^H*i:7K@(h(DVSEL 
P<D&^tf>I&9I0-e&*. 

[01 7] »3©**Bfc«*y-f >«F*B*3-Hr 
-y ^«F#*»SB©«t6^D y £0T&£. 
[018] *4W*««lc«5»W»S/7fA©*ffl 
^>XxACO|ft0J0T^^, 
30 [01 9] i50^JSMf:iSlf^i^7fA(D^i 

[02 0] B6 0*ttM<CB«flP^ieill^T-A0!>i&B 

[02 1] ®.m<DT 4 ^^;HsJU7BB5/XxA©RB 

[##0)8191] 

100-300-1100 -*#B*A, 10 1-11 
1 • 301 ■ 312 ■ 1 101 • 1 121 ■ 1201 • 
1 3 2 1-1 4 0 1 -«F*fcB«A. 110-310- 
40 1 1 2 0-£M£JlkAA. 120-1130-1200 

• 1 3 1 0 -SSBBA, 1 3 0-1 1 5 0-68R. 1 

40- 1170-1210-136 0 " -^iB, 1 5 
0-330- 118 0-I^IiiB, 160-340 

• 1 1 9 0 -ftM^B, 161-151-331-3 

41- 1181-1191- 1221-1251-13 
5 1-14 2 1 -ff^ftitlB, 2 0 0 »-»MA, 2 
1 0~eSKA, 220-311-1122-1211 
-13 3 1-14 11 -|«|yXrA, .2 3 0 -fi 
8KB. 2 4 0 -«MB, 3 2 0-1 4 3 0 •••£» 

50 ft, 4 0 1 •••B«S»HB«F*<b*5SB#, 4 0 2 -1 
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m±m$* 4 0 5 • 4 0 6 --r-f Ktt 
4 0 7-4 0 8 5 0 0-SJ&fiF*tSett 

0. 5 1 0 -»#tflBffl. 5 2 0 - y-f>»§l$3- 
Hy-^ttWIfta. 5 3 O-ftUMMMf. 54 0 
-SW^W^tt/^^-^flF^***. 5 5 0 -ttfttt 
#*tg&g|L 5 6 0 -fiM^887^»#«»SiJ, 5 70 
5 8 O-fiSBtK^flsa. 5 9 0-fiS 
B»*tfc«, 6 1 0-jSM^88»W/X7^-^}fBg«. 
6 2 6 3 

0-«J»*ai#«/t5 7 10-1* 

■ ttGQtt. 7 2 0-«*«ffMMRIE ( 7 3 0-«* 
8 1 0-fifl)7M7^ttmflB. 8 2 0-ft 
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1 0 0 0 -A*M8»*4U». 1001- 
jSfcn- K??* A. 1 0 0 2-H«3-^y^A, 
1 0 0 3-MSA, 1 0 0 4 -J&aSB. 1 0 0 5 - 
y-f >3- F7?£ A. 10 10-WAiBBBIIttlJ 
ffi. 1 0 1 1 -ilfcn- B, 10 12-Bt3 
-K7v*B. 10 13-JflHC. 10 14-Jf«fi 
D, 1 0 1 5-y-f>3- h^y^B, 1 0 2 0 -S8 
i'h»M*«, 1 0 3 O-egH-SB, 114 0- l 
3 2 0 -£S{fcgdA, 1 1 5 0-1 3 3 0 . 
10 SB. 12 12 -ttlftftfflfH, 1 2 3 0- 1 3 0 0 -8 
IS&A. 1240-1370 -BBIIB. 1 2 6 0- 1 
3 8 0 - MBC. 1 2 2 0 • 1 3 4 O-SSttHC, 1 
3 5 0 - *lMIC. 1 4 0 0 -ftff«£. 14 10 

■jy?*, i50o-»«»ma-h*x7. i 

510-DSP, 1 5 2 0 -^t'J. 
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